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(57) ABSTRACT

A lockable adapter 1s configured to couple a drive socket to
a tool. The lockable adapter includes a body defining a
longitudinal axis. The body 1s configured to couple the
lockable adapter to the tool. The lockable adapter includes a
sleeve moveably coupled relative to the body along the
longitudinal axis of the body between a first position and a
second position. The sleeve 1s configured to interface with
the drive socket to support the drive socket on the sleeve.
The lockable adapter includes a collar moveable relative to
the sleeve. The sleeve moves mto the second position
configured to lock the drive socket to the sleeve 1n response
to 1nserting the drive socket onto the sleeve. The sleeve
moves 1to the first position configured to allow removal of
the drive socket from the sleeve 1n response to moving the
collar relative to the sleeve.

20 Claims, 4 Drawing Sheets
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1
LOCKABLE DRIVE SOCKET ADAPTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 16/505,900 filed Jul. 9, 2019, now U.S. Pat. No.
11,179,831, which claims priority to U.S. Provisional Patent
Application No. 62/696,373 filed Jul. 11, 2018, the entire

contents of both of which are hereby incorporated by
reference.

BACKGROUND

The present application relates to a drive socket adapter
that selectively couples a drive socket or the like to a power
tool.

SUMMARY

In one aspect, a lockable adapter 1s configured to couple
a drive socket to a tool. The lockable adapter includes a body
defining a longitudinal axis. The body 1s configured to
couple the lockable adapter to the tool. The lockable adapter
includes a sleeve moveably coupled relative to the body
along the longitudinal axis of the body between a first
position and a second position and a retaining member
coupled to the sleeve. The retaining member 1s positionable
in a retracted position when the sleeve 1s 1n the first position.
The retaining member 1s positionable 1n an extended posi-
tion when the sleeve 1s 1n the second position. The lockable
adapter 1s configured to secure the drive socket relative to
the sleeve when the retaining member 1s 1n the extended
position. The lockable adapter 1s configured to allow
removal of the drive socket from the sleeve when the
retaiming member 1s 1 the retracted position.

In another aspect, a lockable adapter 1s configured to
couple a drive socket to a tool. The lockable adapter includes
a body defining a longitudinal axis. The body 1s configured
to couple the lockable adapter to the tool. The lockable
adapter includes a sleeve moveably coupled relative to the
body along the longitudinal axis of the body between a first
position and a second position. The sleeve 1s configured to
interface with the drive socket to support the drive socket on
the sleeve. The lockable adapter includes a collar moveable
relative to the sleeve. The sleeve moves into the second
position configured to lock the drive socket to the sleeve in
response to mserting the drive socket onto the sleeve. The
sleeve moves into the first position configured to allow
removal of the drive socket from the sleeve 1n response to
moving the collar relative to the sleeve.

In yet another aspect, a method of operating a lockable
adapter with the lockable adapter including a body selec-
tively coupled to a tool, a sleeve moveable relative to the
body, and a collar moveable relative to the sleeve includes
inserting a drive socket onto the sleeve, moving the lockable
adapter 1mnto a locked state in which the drive socket is
secured to the sleeve 1n response to mserting the drive socket
onto the sleeve, and moving the lockable adapter into an
unlocked state in which the drive socket 1s allowed to be
removed from the sleeve 1n response to moving the collar
relative to the sleeve.

Other aspects of the imnvention will become apparent by
consideration of the detailed description and accompanying
drawings.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a lockable drive socket
adapter according to one embodiment of the invention, the
lockable drive socket adapter coupled to a power tool.

FIG. 2 1s an exploded view of the lockable drive socket
adapter.

FIG. 3 1s a cross-sectional view of the lockable drive
socket adapter along line 3-3 of FIG. 1 when the lockable
drive socket adapter 1s 1n a locked position.

FIG. 4 1s a cross-sectional view of the lockable drive
socket adapter along line 3-3 of FIG. 1 when the lockable
drive socket adapter 1s 1n an unlocked position.

Betfore any embodiments of the invention are explained 1n
detail, 1t 1s to be understood that the invention 1s not limited
in 1ts application to the details of construction and the
arrangement of components set forth i the following
description or illustrated 1 the following drawings. The
invention 1s capable of other embodiments and of being
practiced or of being carried out in various ways. Terms of
degree, such as “substantially,” “about,” “approximately,”
etc. are understood by those of ordinary skill to refer to
reasonable ranges outside of the given value, for example,
general tolerances associated with manufacturing, assembly,
and use of the described embodiments.

AR 4 4

DETAILED DESCRIPTION

FIG. 1 1illustrates a lockable drive socket adapter 10
selectively coupled to a chuck 15 of a power tool 20. The
illustrated power tool 20 1s a power dnll, but 1n other
embodiments, the power tool 20 can be an 1mpact drill or
other rotary power tools. When the adapter 10 1s coupled to
the chuck 15, the power tool 20 1s operable to move the
adapter 10—and ultimately a drive socket 24 (FIG. 3)
coupled to the adapter 10—about a rotational axis 25.

With reference to FIG. 2, the adapter 10 includes a shaft
30 having a longitudinal axis 35, a hexagonal drive portion
or body 40 that engages the chuck 135 of the power tool 20,
and a projection 45 extending from the body 40. In the
illustrated embodiment, the body 40 includes an annular
groove 50 adjacent an end 52 of the body 40 adapted to
interface with the chuck 15 (e.g., a quick release chuck),
allowing the adapter 10 to be quickly secured to or released
from the chuck 15. In other embodiments, the groove 50 can
be omitted. In some embodiments, at least a portion of the
body 40 can be sized as a 4 inch hexagonal shank, a 716 inch
hexagonal shank, and the like. The illustrated body 40 also
includes a variable depth groove 55 (e.g., a stepped groove)
having a first groove 60 with a first diameter D, (e.g., a first
radial dimension; FIG. 3), a second groove 63 with a second
diameter D, (e.g., a second radial dimension; FIG. 3), and a
step 70 positioned between the first and second grooves 60,
65. The second groove 65 1s positioned closer to the pro-
jection 45 than the first groove 60 in a direction along the
longitudinal axis 35, and the first diameter D, 1s smaller than
the second diameter D,. In other embodiments, the first and
second grooves 60, 65 can be different sized apertures or
detents on the shaft 30. In addition, the illustrated projection
45 of the shaft 30 1s substantially cylindrical and includes a
tip 75 having a step 78.

The illustrated adapter 10 also 1includes a sleeve 80 (e.g.,
a drive member) having a cavity 835 that receives a portion
of the body 40 and the projection 45. With reference to FIG.
3, the cavity 85 includes a first portion 90 sized to receive
the projection 45, a second portion 95 sized to receive a
portion of the body 40, and a third portion 100 positioned
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between the first and second portions 90, 95. In other
embodiments, the sleeve 80 can include the first and second
portions 90, 95 and omit the third portion 100. With refer-
ence back to FIG. 2, inner walls of the sleeve 80 that form
the second portion 95 are hexagonally shaped to match the
hexagonal shape of the body 40. As such, the sleeve 80 1s

inhibited from rotating relative to the shait 30 about the
longitudinal axis 35 when the body 40 1s received within the
second portion 95 of the cavity 85.

With continued reference to FIG. 2, the 1llustrated sleeve
80 also includes a drive protrusion 105 having a retaining
aperture 110, an annular groove 115, and a pair of locking
apertures 120 (only one aperture 120 1s shown 1n FIG. 2). In
the illustrated embodiment, the drive protrusion 103 has a
generally square cross-section such that the drive protrusion
105 may be referred to as a square drive protrusion. In some
embodiments, the square drive protrusion 105 can be a 34
inch square protrusion, a Y2 inch square protrusion, and the
like. In the illustrated embodiment, the pair of locking
apertures 120 are spaced 180 degrees relative to each other
about the axis 35. In other embodiments, the sleeve 80 can
include one locking aperture 120 or more than two locking
apertures 120. Also, the illustrated annular groove 115 1s
positioned between the pair of locking apertures 120 and the
square drive protrusion 105 in the direction along the
longitudinal axis 35. In other embodiments, the pair of
locking apertures 120 can be positioned between the annular
groove 115 and the square drive protrusion 105 1in the
direction along the longitudinal axis 35.

With reference to FIGS. 2 and 3, the illustrated adapter 10
further includes a collar 125 having a cavity 130 that
receives portions of the sleeve 80 and the shaft 30. The body
40 of the shatt 30 also extends through a rear collar aperture
140 of the collar 125. In one embodiment, the collar aperture
140 can be hexagonally shaped to match the hexagonal
shape of the shaft 30 so that the collar 125 1s inhibited from
rotating relative to the shaft 30 (and the sleeve 80) about the
longitudinal axis 35 and to inlibit dirt and debris from
entering the cavity 130 between the shaft 30 and the collar
125. The illustrated collar 125 includes a first annular groove
145 and a second annular groove 150 formed into an inner
surface 155 of the collar 125. In the illustrated embodiment,
the grooves 1435, 150 extend 360 degrees around the inner
surface 155. In other embodiments, the grooves 145, 150 can
extend less than 360 degrees around the inner surface 155
(e.g., the grooves 145, 150 can be discrete detents).

As best shown 1n FIGS. 3 and 4, the collar 125 and the
sleeve 80 are axially biased relative to each other along the
longitudinal axis 35 by a first biasing member 160. In the
illustrated embodiment, the first biasing member 160 1s a
first coi1l spring. In other embodiments, the first biasing
member 160 may include other types of spring elements.
The sleeve 80 and the shait 30 are axially biased relative to
cach other along the longitudinal axis 35 by a second biasing
member 165. In the illustrated embodiment, the second
biasing member 165 1s a second coil spring. In other
embodiments, the second biasing member 165 may include
other types of spring elements. In particular, the first biasing
member 160 extends around the body 40 of the shaft 30 and
contacts a bottom surface 170 of the collar 125 and a rear
surtace 175 of the sleeve 80 to bias the bottom surface 170
and the rear surtace 175 away from each other. The second
biasing member 165 extends around the projection 45 of the
shaft 30 and contacts an mnner wall 180 of the sleeve 80 and
a front surface 185 of the body 40 to bias the mnner wall 180
and the front surface 185 away from each other.
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Locking members 190 are each received within one
locking aperture 120 of the sleeve 80 and the variable depth
groove 55 of the shaft 30 (FIGS. 3 and 4). In the 1llustrated
embodiment, the locking members 190 are ball bearings or
locking spheres, but may alternatively be other types of
suitable locking members. As discussed 1 more detail
below, the locking members 190 can also be received within
the first annular groove 145 of the collar 125 when the
adapter 10 1s 1n an unlocked state (FIG. 4). Furthermore, a
retaining member 195 1s received within the retaining aper-
ture 110 of the square drive protrusion 105. In the illustrated
embodiment, the retaiming member 195 1s a ball bearing or
retaining sphere, but may alternatively be another type of
suitable retaining member. The retaining aperture 110 1s
s1zed such that only a portion of the retaining member 195
can extend beyond a planar surface 196 (e.g., an outer
surface) of the square drive protrusion 105 (as shown 1n FIG.
3).

With continued reference to FIGS. 3 and 4, a retaining
ring 200 1s axially fixed within the annular groove 1135 of the
sleeve 80, but 1s axially moveable within the second annular
groove 150 of the collar 125. As such, the retaining ring 200
restricts axially movement of the collar 125 relative to the
sleeve 80 by the retaining ring 200 abutting ends of the
second annular groove 150.

FIG. 3 illustrates a locked state of the adapter 10. In the
locked state, the drive socket 24 1s secured to the square
drive protrusion 105 to inhibit the drive socket 24 from
being removed from the adapter 10. In particular, the retain-
ing member 195 1s 1 contact with an outer surface 202 of
the projection 45 for the shait 30 to position the portion of
the retaining member 195 beyond the planar surface 196
(FIG. 2) of the square drive protrusmn 105. As such, the
portion of the retaining member 195 1s received within a
groove 204 of the drive socket 24 to 1nhibit the drive socket
24 from sliding ol and being removed from the square drive
protrusion 105. Also in the locked state, the sleeve 80 1s
axially locked relative to the shaft 30 to maintain the portion
of the retaining member 195 above the planar surface 196 of
the square drive protrusion 105. Specifically, a portion of the
inner surtace 155 of the collar 125 engages the locking
members 190 to locate the locking members 190 within the
first groove 60 of the variable depth groove 55 (e.g., the
locking members 190 are captured between the inner surface
155, the corresponding locking aperture 120, and the first
groove 60). Consequently, the sleeve 80 1s axially locked
relative to the shaft 30 as axial movement of the sleeve 80
(e.g., 1n a forward direction 205 away from the end 52 of the
shaft 30) 1s blocked by walls of the locking apertures 120
pushing (via the biasing force of the second biasing member
165) the locking members 190 against the step 70. As such,
the second biasing member 165 1s 1n a compressed configu-
ration between the sleeve 80 and the shaft 30 when the
adapter 10 1s in the locked state. Furthermore 1n the locked
state, the first biasing member 160 biases the collar 125 1n
a rearward direction opposite the forward direction 205 such
that the retaining ring 200 engages a forward end of the
second annular groove 150.

To move the adapter 10 from the locked state (FI1G. 3) to
the unlocked state (FIG. 4), allowing the drive socket 24 to
be removed from the adapter 10, the collar 125 1s axaally
moved relative to the shait 30 1n the forward direction 203.
This movement allows the first annular groove 1435 of the
collar 125 to align with the locking members 190, creating
enough clearance for the locking members 190 to move
radially outward and away from the first groove 60 of the
variable depth groove 55. For example, the collar 125 1s
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moved 1nto a position where the first groove 60, the locking
apertures 120, and the first annular groove 145 radially align
with each other. Thereatter, the sleeve 80 and the shaft 30 are
axially unlocked relative to each other, allowing the biasing
force of the second biasing member 165 to be released to
push the sleeve 80 1n the forward direction 205 relative to
the shaft 30. Consequently, the locking members 190 are
pushed over the step 70 to be positioned within the second
groove 65 and within the first annular groove 145 by the
movement of the sleeve 80. In addition, the retaining aper-
ture 110 radially aligns with the tip 75 of the shaft 30. This
allows enough clearance for the retaining member 195 to
partially move into the first cavity 90 of the sleeve 80,
leaving little to no portion of the retaining member 195
extending beyond the planar surface 196 of the square drive
protrusion 105 (FIG. 4). Accordingly, the drnive socket 24
can slide off and be removed from the square drive protru-
sion 105.

To again couple the drive socket 24 to the adapter 10, the
adapter 10 1s positioned within the unlocked state (FIG. 4)
and the drive socket 24 1s slid onto the square drive
protrusion 105. Eventually, a rear edge of the drive socket 24
comes into contact with a flange 210 of the sleeve 80,
causing the drive socket 24 to push the sleeve 80 in the
rearward direction. Such movement of the sleeve 80 and the
drive socket 24 also radially moves the retaining member
195 relative to the retaining aperture 110. In particular, the
movement of the sleeve 80 relative to the shaft 30 in the
rearward direction causes the sleeve 80 to push the retaining
member 195 against the step 78 of the shaft 30 for the
retaining member 1935 to ride up onto the outer surface 202
of the projection 45. As such, the portion of the retaining
member 195 extends beyond the outer surface 202 of the
square drive protrusion 103 to be recerved within the groove
204 of the drive socket 24, as illustrated in FIG. 3.

With continued movement of the sleeve 80 and the drive
socket 24 1n the rearward direction (against the biasing force
of the second biasing member 165), the sleeve 80 pushes the
locking members 190 out of the second groove 65 and back
toward the first groove 60. The collar 125 also moves with
the sleeve 80 1n the rearward direction by the biasing force
of the first biasing member 160 (e.g., a portion of the locking
members 190 positioned within the first annular groove 145
maintains radial alignment of the locking apertures 120 and
the first annular groove 145). Eventually, the first annular
groove 145, the locking apertures 120, and the first groove
60 of the shait 30 come into radial alignment, allowing the
locking members 190 to be recerved within the first groove
60. To then relock the adapter 10 (FIG. 3), the sleeve 80 1s
turther moved 1n the rearward direction by the drive socket
24 for an edge 215 (FIG. 4) of the first annular groove 143
to push the locking members 190 into the first groove 60,
allowing the inner surface 155 of the collar 125 to slide over
the locking members 190 and position the adapter 10 in the
locked state.

As such, the drive socket 24 can be coupled to the adapter
10 through single-handed operation (e.g., simply by pushing
the drive socket 24 onto the drive protrusion 105), without
requiring a user to manually manipulate the sleeve 80 or the
collar 125. In other words, the drive socket 24 1s automati-
cally locked to the adapter 10 by simply 1nserting the drive
socket 24 onto the adapter 10. The adapter 10 remains biased
in the locked stated (FIG. 3) until the collar 125 1s manually
actuated to bias the sleeve 80 forward. The adapter 10 then
remains biased in the unlocked state (FIG. 4) until the drive
socket 24 1s pushed onto the sleeve 80. In other embodi-
ments, the drive member 80 can be a socket that receives a
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6

drive member (e.g., a screwdriver bit, etc.) to couple the
drive member to the power tool 20 with the lockable adapter
10 actuated 1n a similar manner as described above to lock
or unlock the drive member to the adapter 10.

Although the mvention has been described 1n detail with
reference to certain preferred embodiments, variations and
modifications exist within the scope and spirit of one or
more independent aspects of the invention as described.
Various features and advantages of the disclosure are set
forth 1n the following claims.

The mvention claimed 1s:

1. A lockable adapter configured to couple a drive socket
to a tool, the lockable adapter comprising:

a body defining a longitudinal axis, the body configured

to couple the lockable adapter to the tool;

a sleeve moveably coupled relative to the body along the
longitudinal axis of the body between a first position
and a second position;

a retaimng member coupled to the sleeve, the retaining
member positionable 1n a retracted position when the
sleeve 1s 1n the first position, the retaining member
positionable 1n an extended position when the sleeve 1s
in the second position; and

a collar including a cavity that receives a portion of the
sleeve and a portion of the body, wherein the collar 1s
in a first position relative to the sleeve when the
retaining member 1s 1n the retracted position, wherein
the collar 1s 1n a second position relative to the sleeve
when the retaining member 1s 1n the extended position,

wherein the lockable adapter 1s configured to secure the
drive socket relative to the sleeve when the retaining
member 1s 1in the extended position, and wherein the
lockable adapter 1s configured to allow removal of the
drive socket from the sleeve when the retaining mem-
ber 1s 1n the retracted position.

2. The lockable adapter of claim 1, wherein the sleeve
includes a square drive protrusion, wherein a portion of the
retaining member extends from the square drive protrusion
when the retaining member 1s in the extended position, and
wherein the square drive protrusion 1s configured to be
received within the drive socket to secure the drive socket on
the square drive protrusion when the retaining member 1s 1n
the extended position.

3. The lockable adapter of claam 1, wherein the sleeve
includes an aperture that receives a locking member to
locate the locking member between the collar and the body,
and wherein the body includes a variable depth groove that
receives the locking member.

4. The locking adapter of claim 3, wherein the vanable
depth groove includes a first groove having a first radial
dimension and a second groove having a second radial
dimension different than the first radial dimension, wherein
t
t

e locking member 1s recerved within the first groove when
e sleeve 1s 1n the second position, and wherein the locking
member 1s received within the second groove when the
sleeve 1s 1n the first position.

5. The locking adapter of claim 4, wherein the first radial
dimension 1s less than the second radial dimension.

6. The locking adapter of claim 1, wheremn a biasing
member 1s positioned between the collar and the sleeve to
hold the sleeve 1n the second position.

7. The lockable adapter of claim 1, further comprising a
biasing member positioned between the body and the sleeve,
wherein the biasing member holds the sleeve in the first
position.

8. A lockable adapter configured to couple a drive socket
to a tool, the lockable adapter comprising:
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a body defining a longitudinal axis, the body configured
to couple the lockable adapter to the tool;

a sleeve moveably coupled relative to the body along the
longitudinal axis of the body between a first position
and a second position, the sleeve configured to inter-
face with the drive socket to support the drive socket on
the sleeve; and

a collar moveable relative to the sleeve, wherein the
sleeve moves 1nto the second position configured to
lock the drive socket to the sleeve 1n response to
iserting the drive socket onto the sleeve, and wherein
the sleeve moves into the first position configured to
allow removal of the drive socket from the sleeve 1n
response to moving the collar relative to the sleeve.

9. The lockable adapter of claim 8, further comprising a
first biasing member positioned between the collar and the
sleeve, wherein the {irst biasing member holds the sleeve 1n
the second position.

10. The lockable adapter of claim 9, further comprising a
second biasing member positioned between the body and the
sleeve, wherein the second biasing member holds the sleeve
in the first position.

11. The lockable adapter of claim 8, wherein the sleeve
includes an aperture that receives a locking member to
locate the locking member between the collar and the body,
and wherein the body includes a variable depth groove that
receives the locking member.

12. The locking adapter of claim 11, wherein the variable
depth groove includes a first groove having a first radial
dimension and a second groove having a second radial
dimension different than the first radial dimension, wherein
L
t

ne locking member 1s received within the first groove when
e sleeve 1s 1n the second position, and wherein the locking
member 1s received within the second groove when the
sleeve 1s 1n the first position.

13. The locking adapter of claim 12, wherein the first
radial dimension 1s less than the second radial dimension.

14. The lockable adapter of claim 8, wherein the sleeve
includes a square drive protrusion configured to be received
within the drive socket.

15. The lockable adapter of claim 14, further comprising
a retaining member supported by the square drive protru-
s10n, wherein a projection extending from the body engages
the retaining member such that a portion of the retaining
member protrudes beyond a surface of the square drive
protrusion when the sleeve 1s 1n the second position.
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16. A method of operating a lockable adapter, the lockable
adapter including a body selectively coupled to a tool, a
sleeve moveable relative to the body, and a collar moveable
relative to the sleeve, the method comprising:

inserting a drive socket onto the sleeve;

moving the lockable adapter 1into a locked state 1n which
the drive socket 1s secured to the sleeve 1n response to
iserting the drive socket onto the sleeve; and

moving the lockable adapter into an unlocked state 1n
which the drive socket 1s allowed to be removed from
the sleeve 1n response to moving the collar relative to
the sleeve.

17. The method of claim 16, wherein moving the lockable
adapter into the locked state further includes moving the
sleeve relative to the body toward the tool 1n response to
iserting the drive socket onto a square drive protrusion of
the sleeve.

18. The method of claim 16, wherein moving the lockable
adapter 1nto the unlocked state further includes moving the
collar relative to the sleeve away from the tool.

19. The method of claim 18, further comprising biasing
the sleeve away from the tool by a biasing member such that
the lockable adapter 1s held in the unlocked position.

20. A lockable adapter configured to couple a drive socket
to a tool, the lockable adapter comprising;:

a body defimng a longitudinal axis, the body configured

to couple the lockable adapter to the tool;

a sleeve moveably coupled relative to the body along the
longitudinal axis of the body between a first position
and a second position;

a retaiming member coupled to the sleeve, the retaining
member positionable 1n a retracted position when the
sleeve 1s 1n the first position, the retaining member
positionable 1n an extended position when the sleeve 1s
in the second position; and

a collar including a cavity that receives a portion of the
sleeve and a portion of the body, wherein a biasing
member 1s positioned between the collar and the sleeve
to hold the sleeve 1n the second position,

wherein the lockable adapter 1s configured to secure the
drive socket relative to the sleeve when the retaining
member 1s 1in the extended position, and wherein the
lockable adapter 1s configured to allow removal of the
drive socket from the sleeve when the retaining mem-
ber 1s 1n the retracted position.
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